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A study on the maturation of cardiomyocytes by continuous supply of culture media
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Abstract

In this study, an automated culture media replacement system was developed to analyze changes in the contraction characteristics of

cardiomyocytes according to the state of the culture media. For the long-term storage of culture media, a Peltier refrigerator with a tem-

perature of 5 to 8°C was provided and a pH of 7.4 was maintained. The cell culture media of the cardiomyocytes was continuously

replaced using interlocking pumps at a flow rate of 0.83 pl/h. The cardiomyocytes in which the culture media was replaced automatically

demonstrated lower heartbeats per minute compared to samples in which there was no replacement. However, these cardiomyocytes

moved more uniformly and produced greater displacement in one heartbeat cycle. It was observed that the sarcomere length of the car-

diomyocytes increased due to the automated culture media replacement system. These cardiomyocytes were found to demonstrate better

maturation compared to the control group. The maturation of cardiomyocytes was verified through staining images. The proposed auto-

mated culture media replacement system generates a uniform heart rate and improvements in contraction force. Based on the study,

patient-specific drug toxicity assessments can be conducted using differentiated cardiomyocytes in induced pluripotent stem cells.
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Fig. 1. Automatic culture media replacement system

Table 1. pH changes over time in the cell culture media stored in the
Peltier refrigerator

Time (hour) pH
0 7.53
3 7.48
6 7.44
9 7.40
12 7.34
15 7.23
18 741

21 7.34
24 7.42
27 7.34
30 7.23
33 7.40
36 747
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Fig. 2. Step motor-based pumping system made by 3D printing tech-
nology
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Fig. 3. Staining images of cardiomyocytes
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Table 2. Maturation of cardiomyocytes: Cell growth dimension
change using automated culture media replacement system

Cell Microscope Cell Image]

culture day P dimension (%) &

Day 7 29.43

Day 8 46.49

Day 9 50.49

Day 10 64.63
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